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DETAILED ACTION 



Priority 

1. Acknowledgment is made of the Applicants' claim for foreign priority based on an 
application filed in South Korea on February 6, 2003. It is noted, however, that Applicants have 
not filed a certified copy of the foreign priority application, Appl. No. 2003-0007521, as required 
by 35 U.S.C. 119(b). 

Claim Objections 

2. Claim 4 is objected to because of the following informalities: line 3, "stored in the first 
and the color-specific second gamma voltage registers 

For further examination purpose, it will be interpreted as "stored in the first and the 
second color-specific gamma voltage registers . . .". 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

4. Claims 12-21 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 
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As to claim 12, the claim discloses "... a gray voltage generator coupled to the pixel 
electrodes, However, as shown in fig. 4, the gray voltage generator is not coupled to the 
pixel electrodes but is coupled to the data driver, and the data driver is coupled to the pixel 
electrodes. 

As best understood by Examiner, the claim limitation will be interpreted as "... a gray 
voltage generator coupled to the data driver, ..." for further examination purpose. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. Claims 1, 2, 9, 10-13, and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park (US 2002/0015028) in view of Kudo et al. (US 2006/0033695, herein 
after "Kudo"). 

As to claim 1, Park teaches an apparatus for driving a liquid crystal display [par. (0026) 
lines 1-3], the apparatus comprising: 

a signal controller {"controller 20") [fig. 1] for generating digital signals for different pixel 
colors [par. (0034) lines 2-5]; 

a gray voltage generator (a combination of "memory 32", "decoder 33", and "D/A 
converter 34° included in a plurality of "column driver IC 14") [figs. 1 and 3] coupled to the signal 
controller, wherein the gray voltage generator generates gray voltage signals [par. (0038) lines 
3-6]; and 
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a data driver (a combination of "shift register 24", "data latch 26\ "d/a converter 28\ and 
"buffer 30' included in a plurality of "column driver IC 14") [figs. 1 and 3] coupled to the gray 
voltage generator and the signal controller, wherein the data driver converts each one of the 
digital signals to a corresponding analog signal by selecting one of the gray voltage signals [par. 
(0037)]. 

Park does not teach the gray voltage generator generating gray voltage signals that are 
specific to the different pixel colors and the data driver converting each one of the digital signals 
to an analog signal by selecting one of the gray voltage signals that is associated with the same 
pixel color as the digital signal that is being converted . 

However, Kudo teaches an apparatus for driving a liquid crystal display [par. (0002)] 
comprising a signal controller (a combination of "MPU 906', "system interface 90T, and "control 
register 301") [fig. 16] generating digital signals, gray scale voltage generator ("302") coupled to 
the signal controller generating gray voltage signals that are specific to the different pixel colors 
[par. (0107) lines 1-4 and par. (0108) lines 6-10], and a data driver ("decoder circuit 303") 
selecting one of the gray voltage signals that is associated with the same pixel color as the 
digital signal. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the signal controller of Park to include a register storing gamma values for each of a 
plurality of pixel colors, to modify the gray voltage generator of Park to generate gray voltage 
signals that are specific to each of the plurality of pixel colors by including additional memory, 
decoder, and D/A converter for each of the plurality of pixel colors, and to modify the data driver 
of Park to select one of the gray voltage signals which is associated with the same pixel color as 
the digital signal outputted from the signal controller, as taught by Kudo, in order to supply gray 
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voltages representing more accurate gamma curves to the liquid crystal panel of the display of 
Park, and thus to improve the image quality of the display. 

As to claim 2, Park as modified above teaches the gray voltage generator separately 
storing gray voltages for each of the pixel colors [Park: par. (0038) lines 1-2] (Note that the 
apparatus of park as modified above includes "memory 32" for each of the pixel colors). 

Park as modified above does not teach the gray voltage generator separately storing 
gray voltages for each voltage polarity. 

However, Kudo [fig. 13] further teaches a gray voltage generator generating gray voltage 
signals that are specific to different voltage polarities. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 

to modify the signal controller of Park as modified above to include a register storing gamma 

values for each of different voltage polarities and to modify the gray voltage generator of Park 

as modified above to generate gray voltage signals that are specific to different voltage 

polarities by including additional memory, decoder, and D/A converter for each of the different 

voltage polarities such that the gray voltage generator of Park as modified above separately 

stores gray voltages for each voltage polarity, as taught by Kudo, in order to supply gray 

voltages representing more accurate gamma curves to the liquid crystal panel of the display of 

Park as modified above, and thus to improve the image quality of the display. 

As to claim 9, Park as modified by teaches the gray voltage generator (Park: a 

A 

combination of "memory 32", "decoder 33", and "D/A converter 34" included in a plurality of 
"column driver IC 14") [Park: figs. 1 and 3] being coupled to the data driver (Park: a combination 
of "shift register 24", "data latch 26", "d/a converter 28", and "buffer 30" included in a plurality of 
"column driver IC 14") [Park: figs. 1 and 3] by a plurality of buses. 
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As to claim 10, Park as modified by Kudo teaches that the signal controller (Park: 
"controller 20') comprises a register (Kudo: "controller register 301") [Kudo: fig. 16] for storing a 
predetermined number of digital gamma data, wherein the digital gamma data are supplied to 
the gray voltage generator for generating independent gamma curves for the different pixel 
colors [Kudo: par. (0107) lines 1-4 and par. (0108) lines 6-10]. 

As to claim 11, Park as modified by Kudo teaches a gate driver (Park: a combination of 
"scan driver IC 12") [Park: fig. 1] coupled to the signal controller (Park: "controller 20"), wherein 
the gate driver generates gate control signals in response to signals from the signal controller 
[Park: par. (0028) lines 7-9 and par. (0030) lines 8-9]. 

As to claim 12, Park teaches a liquid crystal panel assembly [par. (0026) lines 1-3] 
comprising: 

a plurality of pixel electrodes (a combination of "scan lines" and "column lines"), wherein 
each of the pixel electrodes is associated with a pixel color (image data having different pixel 
colors are supplied to column lines as shown in fig. 3); 

a data driver (a combination of "shift register 24" , "data latch 26\ "d/a converter 28\ and 
"buffer 30" included in a plurality of "column driver IC 14") [figs. 1 and 3] for supplying data 
signals to the pixel electrodes ("column lines")\ and 

a gray voltage generator (a combination of "memory 32", "decoder 33", and "D/A 
converter 34" included in a plurality of "column driver IC 14") [figs. 1 and 3] coupled to the data 
driver, wherein the gray voltage generator generates gray voltages so that the data driver 
determines a particular data signal for a particular pixel electrode by using one of the gray 
voltages [par. (0037)]. 

Park does not expressly disclose a common electrode and a liquid crystal layer. 
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However, Examiner takes official notice that it is well known in the art to include a 
common electrode positioned substantially parallel to pixel electrodes and a liquid crystal layer 
positioned between the pixel electrodes and the common electrode, in a liquid crystal display. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to include a common electrode and a liquid crystal layer in such ways, in order to 
rotate the liquid crystals of the display by applying voltages between pixel electrodes and a 
common electrode. 

Park does not teach the gray voltage generator generating gray voltages that are each 
associated with a pixel color and the data driver determines a data signal by using one of the 
gray voltages that is associated with the pixel color of the particular pixel electrode . 

However, Kudo teaches an apparatus for driving a liquid crystal display [par. (0002)] 
comprising a signal controller (a combination of "MPU 906", "system interface 90T\ and "control 
register 301") [fig. 16] generating digital signals, gray scale voltage generator ("302") coupled to 
the signal controller generating gray voltage signals that are each associated with a pixel color 
[par. (0107) lines 1-4 and par. (0108) lines 6-10], and a data driver ("decoder circuit 303") 
determining a data signal by using one of the gray voltages that is associated with the pixel 
color. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the signal controller of Park to include a register storing gamma values for each of a 
plurality of pixel colors, to modify the gray voltage generator of Park to generate gray voltage 
signals that are each associated with a pixel color by including additional memory, decoder, and 
D/A converter for each of the plurality of pixel colors, and to modify the data driver of Park to 
select one of the gray voltage signals which is associated with the same pixel color, as taught 
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by Kudo, in order to supply gray voltages representing more accurate gamma curves to the 
liquid crystal panel of the display of Park, and thus to improve the image quality of the display. 

As to claim 13, all of the claim limitations have already been discussed with respect to 
the rejection of claim 2. 

As to claim 21, all of the claim limitations have already been discussed with respect to 
the rejection of claim 9. 

As to claim 22, all of the claim limitations have already been discussed with respect to 
the rejection of claim 1 . 

As to claim 23, all of the claim limitations have already been discussed with respect to 
the rejection of claim 2. 

7. Claims 3, 4, 6, 8, 14, 15, 17, 19, 20, and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Park and Kudo as applied to claims 1, 2, 9, 10-13, and 21-23 above, 
and further in view of Uehara et al. (US 5,663,772, herein after "Uehara"). 

As to claim 3, Park as modified by Kudo [Park: fig. 3] teaches a gray voltage generator 
(Park: a combination of "memory 32\ "decoder 33", and "D/A converter 34" included in a 
plurality of "column driver IC 14") [Park: figs. 1 and 3]. 

Park as modified by Kudo does not teach the gray voltage generator to include a first 
color-specific gamma voltage register and a second color-speciftc gamma voltage register. 

However, Uehara [fig. 1] teaches an idea of including a first register {"1031") and a 
second register ("1032") in a driving circuitry of a display in order to temporarily store image 
related data before the data is processed [col. 6 lines 53-58]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the gray voltage generator of Park as modified by Kudo to include a first register and a 
second register between the decoder of Park as modified by Kudo and the D/A converter of 
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Park as modified by Kudo so that the data transferred from the decoder are temporality stored in 
the registers before the data is processed to D/A converter, as taught by Uehara, in order to 
allow the gray voltage generator of Park as modified by Kudo to supply gamma voltages to the 
data driver of Park as modified by Kudo at proper timings, and thus to allow the data driver to 
convert digital image data to analog signals properly. 

As to claim 4, Park as modified by Kudo and Uehara teaches the gray voltage generator 
further comprising a digital-to-analog converter (Park: "34") [Park: fig. 3] for converting the digital 
gamma voltages that are stored in the first and the second color-specific gamma voltage 
registers into analog gray voltages. 

As to claim 6, Park as modified by Kudo and Uehara teaches that the data driver (Park: 
a combination of "shift register 24", "data latch 26", "d/a converter 28\ and "buffer 30" included 
in a plurality of "column driver IC 14") [Park: figs. 1 and 3] comprises a plurality of data driving 
circuits for receiving image data ("R,G,B data") and data control signals {"column control signaf) 
from the signal controller (Park: "controller 20") [Park: fig. 1] [Park: par. (0037)], wherein each of 
the data driving circuits (Park: a combination of "shift register 24", "data latch 26", "d/a converter 
2S\ and "buffer 30") [Park: fig. 3] includes a sampling unit (Park: a combination of "D/A 
converter 28" and "buffer 30") for sampling gamma voltage data from the digital-to-analog 
converter (Park: "D/A converter 34"). 

As to claim 8, Park as modified by Kudo and Uehara teaches the image data being 
transmitted from the signal controller (Park: "controller 20") [Park: fig. 1] to the data driving 
circuits (Park: a combination of "shift register 24", "data latch 26", "d/a converter 28", and "buffer 
30" included in each of a plurality of "column driver IC 14") [Park: figs. 1 and 3] by two signal 
lines that are separately connected between the data driving circuits and the signal controller. 
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As to claim 14, all of the claim limitations have already been discussed with respect to 
the rejection of claim 3. 

As to claim 15, all of the claim limitations have already been discussed with respect to 
the rejection of claim 4. 

As to claim 17, all of the claim limitations have already been discussed with respect to 
the rejection of claims 1 and 6. 

As to claim 19, all of the claim limitations have already been discussed with respect to 
the rejection of claim 8. 

As to claim 20, all of the claim limitations have already been discussed with respect to 
the rejection of claim 1 0. 

As to claim 24, all of the claim limitations have already been discussed with respect to 
the rejection of claims 1 and 10. 

6. Claims 5 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Park, 
Kudo, Uehara as applied to claims 3, 4, 6, 8, 14, 15, 17, 19, 20, and 24 above, and further in 
view of Van Mourik (US 6,215,468, herein after "Van"). 

As to claim 5, Park as modified by Kudo and Uehara teaches that the first color-specific 
gamma voltage register and the second color-specific gamma voltage register are connected by 
buses, and at least one of the first and second color-specific gamma voltage registers is 
connected to the digital-to-analog converter by buses [Park: fig. 3] (Park: "m-bif). 

Park as modified by Kudo and Uehara does not teach the buses being ten-bit buses. 

However, Van teaches an apparatus for driving a liquid crystal display [col. 4 lines 58-61] 
processing 10-bit gamma data [fig. 1]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the apparatus of Park as modified by Kudo and Uehara to use 10-bit buses such that 
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10-bit gamma data is used for gamma correction, as taught by Van, in order to correct the 
discrepancy between each of the pixel colors more accurately. 

As to claim 16, all of the claim limitations have already been discussed with respect to 
the rejection of claim 5. 

7. Claims 7 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Park, 
Kudo, Uehara as applied to claims 3, 4, 6, 8, 14, 15, 17, 19, 20, and 24 above, and further in 
view of Kitajima et al. (US 5,091,722, herein after "Kitajima"). 

As to claim 7, Park as modified by Kudo and Uehara teaches the sampling unit (Park: a 
combination of "D/A converter 28" and "buffer 30' included in a plurality of "column driver IC 14") 
[Park: fig. 1] comprising a plurality of sampling circuits. 

Park as modified by Kudo and Uehara does not expressly disclose the structure of the 
sampling circuit. 

However, Kitajima [fig. 13] teaches a sampling circuit ("3") included in a display 
apparatus, which comprises: 

a switch ("&', "9", and "10') that turns on in response to a sampling signal from a signal 
controller; 

a capacitor coupled to the switch for storing the sampled gamma voltage data ("17', 
"18\ and "1&')\ and 

an analog buffer ("20", "21", and "22") coupled to the capacitor for outputting the stored 
gamma voltage data. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to specify the structure of the sampling circuit of Park as modified by Kudo and Uehara to 
include a switch, a capacitor, and an analog buffer, as taught by Kitajima, in order to reduce the 
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number of components required to build a sampling circuit, and thus to simplify the driving 
circuitry of the sampling circuit. 

As to claim 18, all of the claim limitations have already been discussed with respect to 
the rejection of claim 7. 



8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Seokyun Moon whose telephone number is (571) 272-5552. The 
examiner can normally be reached on Mon - Fri (8:30 a.m. - 5:00 p.m.). 

If attempts to reach the examiner .by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (572) 272-3638. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 
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- s.m. 




